Enzymatic synthesis and properties of glycoconjugates with legionaminic acid as a replacement for neuraminic acid.
In addition to sialic acid, bacteria produce several other nonulosonic acids, including legionaminic acid (Leg). This has exactly the same stereochemistry as sialic acid, with the added features of 9-deoxy and 7-amino groups. In order to explore the biological effects of replacing sialic acid residues (Neu5Ac) in glycoconjugates with Leg in its diacetylated form, diacetyllegionaminic acid (Leg5Ac7Ac), we tested CMP-Leg5Ac7Ac as a donor substrate with a selection of bacterial and mammalian sialyltransferases. The CMP-Leg5Ac7Ac was synthesized in vitro by means of cloned enzymes from the bacillosamine portion of the Campylobacter jejuni N-glycan pathway and from the Leg pathway of Legionella pneumophila. Using fluorescent derivatives of lactose, Galβ1,4GlcNAcβ and T-antigen (Galβ1,3GalNAcα) as acceptors, we tested eight different sialyltransferases and found that the Pasteurella multocida PM0188h and porcine ST3Gal1 sialyltransferases were significantly active with CMP-Leg5Ac7Ac, showing ∼60% activity when compared with CMP-Neu5Ac. The Photobacterium α2,6 sialyltransferase was weakly active, with ∼6% relative activity. The Leg5Ac7Ac-α-2,3-lactose product was then tested as a substrate with six sialidases of viral, bacterial and mammalian origin. All showed much lower activities than with the corresponding sialic acid substrate, with the influenza virus N1 being the most active and human NEU2 being the least active. These results show the feasibility of producing glycoconjugates with Leg5Ac7Ac residues as the terminal sugars, which should display novel biological properties.